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Ice Age Climate Forcings (W/m) Figure 1. Climate forcing during the Ice Age 20,000 years ago relative to

acrosols the current interglacial period. This forcing of -6.6 +1.5 W/m? and the 5°C
T cooling of the Ice Age imply a climate sensitivity of 0.75°C per 1 W/m®.
greenhouse -0.5%1
ice sheets gases
P ~— 2
vegetation CO, FO’CC(M 6. 6 i ].5 W/M
O,
CHy Obsowed AT ~ 5 C
2 2
2.6%0.5 = = C pov W
-3.5%1
Climate Forcings
2
A2 Black Volcanic
Carbon Aerosols
1 0.7+0.2 0.6£0.3 (range of
CFCs Forced Land
5 0.35£0.05 . Eﬂ())o_ L Organic Biomass  Soil  Cloud Cover 02 decadal
g 2E00S Nitrate Carbon Burning Dust Changes Alter. mean)
T
% 0 0804 —F— L1 L] sun
=~ 020D a0 0IR02 s 000
(semi-direct, (0.2,-0.5)
-1 dirty cloud & o
(indirect via  (indirect via |_>1 0104 SUOW effects) 05 (1Vrli(zil1r5§;
0; & H,0)  stratospheric (nitrate) | . o 3
ozone) |<7Tropospher1c Aerosols ——>|

|<— Greenhouse Gases 'I | Other Anthropogenic Forcings 4>| |<—Natura1 Forcings->|

Suwm~1.6 W/ mv
Sevusitivity 3/4°C per W/w? 1.2°C wawrming at equilibrivumn
Today: 3/4° C wawrming + 0.6 W/wv remaining imbalance

Figure 2. Estimated change of climate forcings between 1850 and 2000, based on (1) with five principal aerosols delineated.
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Simulated and Observed Climate Change
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Figure 4. Simulated and observed climate change for 1950-2000 (6). These simulations with GISS climate
model (3) employ empirical mixing rates and fixed horizontal heat transports in the ocean (5). Climate
forcings are those of Figure 3.
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Figure 5. Simulated temperatures and planetary energy imbalance for the forcings in Figure 3 (6). The business-as-
usual (1% CO,/year) adds 2.9 W/m” forcing in 2001-2050. The alternative scenario adds a greenhouse gas forcing of
1.1 W/m® in that period and includes volcanoes similar to those during 1951-2000.
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Figure 6. Cartoon depicting approximate added climate forcings between in an extreme “business-as-usual”
scenario and the “alternative” scenario.
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Figure 7. Measured greenhouse gas amounts and "alternative scenario" extensions to 2050. 1S92a scenarios
of IPCC (2) for CO,, CH,4 and N,O are illustrated for comparison. The sum of CFC and “other trace gas”
forcings is constant after 2000 in the alternative scenario.



United States Fossil-Fuel CO, Emissions
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Figure 8. Annual emissions of CO, from fossil fuels in the United States (principal data source: Oak
Ridge National Laboratory, Department of Energy)
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Figure 9. Annual emissions of CO, from fossil fuels in the world (principal data source: Oak Ridge
National Laboratory, Department of Energy)
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Figure 10. Percentage of world fossil-fuel CO, emissions produced in the United States.
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Figure 11. Annual change of United States fossil-fuel CO, emissions.



